We herein report the case of a 63-year-old woman with an acute spontaneous cervical epidural hematoma who presented with acute hemiparesis and was successfully managed with surgery. Based on a literature review of 50 cases of spontaneous cervical epidural hematomas, we concluded that the relatively high frequency of hemiparesis (12 of 50 cases, 24%) is the result of the fact that epidural hematomas are predominantly distributed dorsolaterally in the region of the mid and lower cervical spine, leading to unilateral cervical cord compression. Clinicians should keep in mind that acute hemiparesis can be caused by spontaneous cervical epidural hematomas for which intravenous thrombolysis is contraindicated.
Introduction
Spinal epidural hematomas are a rare clinical entity, with a reported frequency of approximately 0.1 per 100,000 patients per year, and are associated with spinal surgery, lumbar puncture and epidural anesthesia (1) . In rare cases, spinal epidural hematomas occur spontaneously, and the cause of the hematoma is considered to be rupture of the spinal epidural venous plexus (2) . Patients with spontaneous cervical epidural hematomas often present with severe neurological deficits and should undergo decompressive surgery within 72 hours of the onset of symptoms; however, there have been several case reports in which the patient was misdiagnosed with a cerebral stroke due to hemiparesis (3, 4) . We herein report a case of an acute spontaneous cervical epidural hematoma in a patient who underwent decompressive surgery. The reason for reporting this case is to draw attention to the potential dangers of spontaneous cervical epidural hematomas mimicking a cerebral infarction. To the best of our knowledge, there have been no reports regarding the frequency and causes of hemiparesis in patients with spontaneous cervical epidural hematomas. Therefore, we conducted a literature review in which attention was primarily focused on the relationship between patient symptoms and the distribution of the hematomas.
Case Report
A 63-year-old woman presented with acute and severe back pain radiating from the neck to the shoulders while sleeping. The patient was initially admitted to the Department of Neurology at our institution with a suspected diagnosis of a cerebral stroke because she had demonstrated leftsided hemiparesis when she was transferred. The time from symptom onset to admission to our institution was two hours.
On admission, the patient complained of pain in the neck and bilateral shoulders. A neurological examination revealed left-sided hemiparesis that involved moderate paresis of the proximal upper extremity and almost total paresis of the distal upper and lower extremities (manual muscle test: deltoid (Table 2) , according to the treatment guidelines for intravenous therapy using tissue plasminogen activator (tPA) (6) . The patient's past history did not include any trauma or hemorrhagic diathesis, except for a one-month history of chronic coughing of unknown etiology, a five-year history of sensory neuropathy (15 mg/day prednisolone taken orally), osteoporosis and lumbar radiculopathy (lumbar lateral foraminotomy). Blood test results, including coagulation parameters, were within the normal limits.
Computed tomography (CT) and magnetic resonance (MR) imaging of the brain, including diffusion-weighted images, showed no abnormal findings. Based on the patient's neck pain, we subsequently performed cervical MR imaging because we suspected vertebral artery dissection leading to spinal cord infarction as well as a cerebral stroke. MR imaging revealed an epidural mass lesion that demonstrated isosignal intensity on T1-weighted images and mild high signal intensity on T2-weighted images (Fig. 1A-D) . There was also spinal cord high signal intensity on T2-weighted images in the thickest middle portion of the lesion at the level of C5. No flow voids or enhanced lesions were seen.
Decompressive surgery was performed with the removal of the hematoma via hemilaminectomy from the C3 to C7 vertebrae. During the surgery, the source of the hematoma was identified as the epidural venous plexus, with bleeding at the cervicothoracic junction on the left side (Fig. 1E-G) . Hemostasis was achieved using a piece of polyglycolic acid felt plus fibrin glue placed over the site of bleeding on the epidural venous plexus. A histopathological examination of the portion of the hematoma revealed no evidence of vascular malformations. Although it took 10 hours to decompress the spinal cord after the onset of symptoms, the patient's left-sided hemiparesis gradually improved. She was able to walk with a cane two weeks after the surgery and was transferred to a rehabilitation hospital. She made a complete recovery from the hemiparesis within two months. 
Discussion
In this report, we described a case of an acute spontaneous cervical epidural hematoma in a patient who presented with acute hemiparesis and underwent decompressive surgery. Although she was successfully managed with surgery, the patient may have been misdiagnosed with a cerebral infarction and deteriorated severely if intravenous thrombolysis had been attempted. She presented with acute hemiparesis that mimicked a cerebral stroke (Table 1) (5) and was transfered to our institution within 4.5 hours after the onset of symptoms.
The most common diagnoses in patients with stroke mimics are conversion disorder, complicated migraines and seizures (7) . Cervical epidural hematomas presenting as stroke mimics have rarely been reported (3, 4) and thus far have not been listed as a contraindication for intravenous thrombolysis in the treatment guidelines for intravenous therapy using tPA approved by the Japan Stroke Society (Table 2) (6).
In order to clarify the relationship between patient symptoms and the distribution of hematomas, we reviewed the literature on surgically treated spontaneous cervical epidural hematomas in the MR imaging era. Two reviewers (H.I., K.T.) searched the PubMed database for available Englishlanguage case reports and case series of surgically treated spontaneous cervical epidural hematomas published between 1990 and 2011 using text word-based searches with the terms, "spontaneous cervical epidural hematomas." Case reports and case series of nonspontaneous lesions, noncervical lesions and nonsurgically treated lesions were excluded. Case reports and case series of spontaneous cervical epidural hematomas with spinal vascular malformation or no clear descriptions of the MR findings were also excluded. To the best of our knowledge, a total of 50 cases of spontaneous cervical epidural hematomas, including our case, have been published . Of the 50 cases of cervical hematomas, 12 patients (24%) presented with acute hemiparesis. The remaining patients presented with tetraparesis in 12 cases, paraparesis in seven cases, unilateral paresis of the upper extremity in two cases, bilateral paresis of the upper extremities in two cases and no definite motor paresis in nine cases (not clearly described in six cases). To assess the distribution of the spontaneous cervical epidural hematomas, we counted the cumulative number of spontaneous cervical epidural hematoma cases at each level of the spine (Fig. 2) . In the sagittal plane, the hematomas were predominantly distributed throughout the region of the C4 to C7 vertebrae. In the axial plane, the hematomas were distributed dorso- laterally in 25 cases (50%), mid-dorsally in 12 cases and ventrally in three cases (not described in 10 cases).
Based on the literature review, we concluded that the relatively high frequency of hemiparesis observed in patients with spontaneous cervical epidural hematomas (12 of 24 cases, 24%) is due to the fact that epidural hematomas are predominantly distributed dorsolaterally in the region of the mid and lower cervical spine, leading to unilateral cervical cord compression.
We assumed the following with respect to the predominant unilateral cervical distribution of hematomas. First, the reason for the predominant unilateral distribution of hematomas is the anatomical structure of the spinal epidural venous plexus, which is considered to be the source of bleeding. The posterior region of the internal vertebral venous system consists of one pair of longitudinal venous channels, with each channel being located bilaterally in the spinal posterior epidural space with ladder-like interconnections between the pair of longitudinal veins (45) . One-sided rupture of the posterolateral longitudinal channels is the predominant cause of spontaneous cervical epidural hematomas.
Second, the reason for the mid and lower cervical distribution of the hematomas involves dynamic structural changes in the posterior cervical epidural space during flexion and extension of the cervical spine. The configuration of the thecal sac in the C5 to C7 vertebrae has been shown to be significantly changed during flexion or extension of the spine (46) . The posterior lower cervical epidural space becomes larger in the flexed neck position than in the extended neck position. In the present case, we presumed that the epidural venous plexus bled at the cervicothoracic junction at the onset of symptoms due to coughing with sudden hyperflexion of the cervical spine, following which the hematoma extended rostrally into the epidural space of the cervical spinal canal on the left side.
Neurologists and neurosurgeons who provide medical and surgical treatment for stroke patients should keep in mind that acute hemiparesis can be caused by spontaneous cervical epidural hematomas. The differential diagnosis between cervical epidural hematoma and cerebral infarction can be made by documenting the presence of pain in the neck and/ or upper extremity(ies) and hemiparesis without cranial nerve deficits. Spontaneous cervical epidural hematomas with acute hemiparesis should be considered a contraindication for intravenous thrombolysis.
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